Introduction {#S0001}
============

Sensory Profiles are commonly used outcome measures among occupational therapists in the United States[@CIT0001] and are used to evaluate sensory processing difficulties in clients from birth to advanced age.[@CIT0002],[@CIT0003] The standardization, reliability, and validity of Sensory Profiles have been reported in previous studies.[@CIT0004],[@CIT0005] There are currently four Sensory Profile versions: the Sensory Profile Caregiver questionnaire, Infant-Toddler Sensory Profile, Adult-Adolescent Sensory Profile, and the School Companion Sensory Profile.

The Adult-Adolescent Sensory Profile (AASP) is a questionnaire developed to measure the way in which people in different age groups respond to different sensory stimuli. These sensory stimuli may uncover different behavioral problems that may affect activities of daily living (ADL). This questionnaire was designed by Dunn and standardized in the United States of America for individuals aged 12 years and above.[@CIT0006] This instrument includes 6 sections: taste and smell processing section, movement processing, visual processing, touch processing, activity level, and auditory processing. The total scale comprises 60 items in three main areas. The first area assesses modulation or the ability to regulate sensory inputs that affect ADL. The second area assesses sensory processing or the ability to interpret different sensory inputs related to different sensory systems. The third area assesses behavioral and emotional responses or the ability to process sensory stimulation and respond to it.[@CIT0006]

Problems in sensory processing may result from the emotional burden that people may experience such as in anxiety and depression.[@CIT0007],[@CIT0008] Previous research has indicated that problems in sensory processing may present in adulthood and affect functional performance and participation in ADL,[@CIT0003] mental health problems, social participation, and quality of life.[@CIT0009]--[@CIT0011] Therefore, it is necessary to study sensory processing difficulties among different age groups and their impact on daily functioning.

In the last century, occupational therapy (OT) has spread across the world including Arabic speaking countries. There are many schools of OT distributed all over the Arabic countries (e.g., Jordan, Kuwait, Saudi Arabia) and most of these schools (e.g., Jordan University of Science and Technology, Jordan University, Hashemait University) are accredited by the World Federation of Occupational Therapy (WFOT). In addition, there are many Arabic associations of OT and most are approved by the WFOT. However, there are some barriers faced by occupational therapists in Arabic countries. First, there is a lack of published literature to provide evidence-based practice in areas related to OT. Second, although in some Arabic countries OT practice is well-established, in other countries the OT program is either just starting or has not yet developed as a profession. Third, most OT literature is available in the English language and evidence (literature/research) written in the Arabic language may not be available in English.

Translation of an instrument from one language to another is a complex procedure that must consider both cultural and language differences.[@CIT0007],[@CIT0009],[@CIT0011]--[@CIT0016] The lack of standardized instruments in Arabic is considered one of the most common barriers as it limits the ability to perform research. However, translating instruments from English to Arabic is becoming a very common procedure today for health professions in Arabic-speaking countries.[@CIT0017]--[@CIT0021]

The present study aimed to: (a) validate the Arabic version of the AASP (b) investigate sensory processing abilities among a group of healthy Jordanian adolescents, adults, and older adults, and (c) examine the relationship between age and gender with sensory processing performance.

Methods {#S0002}
=======

A cross sectional questionnaire-based survey was used to assess the sensory processing abilities of healthy adolescents, adults, and older adults. Based on age and gender, the sample was stratified and compared to determine the relationship between age and gender with sensory processing performance.

Instruments {#S0002-S2001}
-----------

First, a demographic questionnaire was used in this study which included items regarding age, gender, academic level, area of residence, and annual family income. Second, AASP, which is a 60-item questionnaire that assesses the way in which individuals respond to different sensory stimuli, was used. Brown et al[@CIT0003] developed this instrument based on the sensory profile[@CIT0006] to obtain the profile for adolescents and adults aged 11 years and older.

The AASP includes four subscales: sensory sensitivity, sensation avoiding, low registration, and sensation seeking. Individuals with a high neurological threshold are not able to detect sensation and use of passive behavior indicates low registration. These individuals were found to be quiet, obedient, and unable to recognize or express emotions.[@CIT0022] Individuals with a high neurological threshold who typically look for a rich sensory environment refers to sensation seeking. These individuals may engage in activities with increased motor behaviors, and seek strong stimuli such as spicy food, stimulating noises, and visuals.[@CIT0022] Sensory sensitivity refers to people with a low neurological threshold who are diverted by and feel uneasiness with sensations, yet do not constrain their exposure to uncomfortable sensations. They are easily diverted from various stimuli, for example, smells, sounds, clothing tags, or certain textures.[@CIT0002] Individuals with a low neurological threshold who usually limit their exposure to sensory stimuli refers to sensation avoiding behavior. They avoid distracting settings and make day-by-day schedules to reduce unpredictable situations.[@CIT0003]

Translation Procedure {#S0002-S2002}
---------------------

After obtaining permission from the copyright holder, the AASP was translated into Arabic using the published guidelines.[@CIT0023]--[@CIT0025] Four bilingual occupational therapists made the forward translation of AASP items into Arabic. The differences among the translators were discussed and a final agreement was determined by consensus. A revision of this version was made after pilot testing with 40 participants. A backward translation was done by a bilingual translator who is a native English speaker born in the United States who also speaks Arabic fluently and lives in Jordan.

A group of 10 researchers evaluated and discussed the original and the back-translated items to investigate the degree of similarity between the back-translated items and the items of the original version. To determine the adequacy of the Arabic translation, a cut-off score of 0.8 or higher was selected (score range, 0 = not similar, 1 = similar). This cut-off score suggested that no less than 80% of the evaluators concurred that the back-translated item was similar to the original sensory profile item. A score below 0.8 suggested a possible issue with the interpretation.

Reliability Procedure {#S0002-S2003}
---------------------

A total of 87 participants aged 11 years and older (mean age = 38.6 years, SD = 3.4) participated in this cross-sectional study to determine the reliability of the AASP. The sample was selected randomly from different community centres in Amman, Jordan during 10th March 2017 to 10 September 2017, with differing socioeconomic status representing the normal distribution of the population. Based on age, the sample was divided into three groups: adolescent (11--17 years, n=20), adult (18--64 years, n=33), and older adult (65 years and more, n=34). All participants were requested to sign an informed consent form approved by Institutional Review Board (IRB) of Dean of faculty of applied medical sciences, Jordan University of Science & Technology, Jordan (Ref.: 8/103/2017). Additionally, parental informed consent was also obtained for the minor participants. Individuals were eligible to participate in the study if they had a good knowledge of Arabic and English languages and had lived at least four years in each of the United States and Jordan. Each participant was requested to fill out the English and Arabic copies of AASP, separately over a period of two weeks. This study was conducted in accordance with the Declaration of Helsinki.

Standardization of Arabic Version {#S0002-S2004}
---------------------------------

The final Arabic version of the AASP was completed by a sample of 560 adolescents and adults. The sample was selected randomly from different geographic areas in Jordan with participants of differing socioeconomic status representing the normal distribution of the population. Based on age, the sample was divided into three groups: adolescent, adult, and older adult.

Statistical Analysis {#S0002-S2005}
--------------------

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) software version 11.0 (SPSS^®^: Inc., Chicago, IL, USA). The classification system for the AASP scale was derived by examining the frequency distribution of scores in the standardization sample. The scores were approximately normally distributed. Different cut-off scores were established for adolescents, adults, and older adults for each quadrant/subscale. Cut-off scores for the classification system were established as follows: much less than most people = less than 2% of the study population, less than most people = between 2% and below 16% of the study population, similar to most people = between 16% to 84% of the study population, more than most people = between greater than 84% and 98% of the study population, much more than most people = greater than 98% of the study population. To determine internal consistency, Cronbach's alpha coefficient was calculated. Moreover, the difference between genders on AASP scores \[Mean (SD)\] in each age group were calculated. Independent *t*-tests were used for comparison between genders on sensory profile subset scores. A *P* ≤ 0.05 was selected for the level of significance.

Results {#S0003}
=======

A total of 560 Jordanian adults (18--64 years and ≥ 65 years) and adolescents (11--17 years) completed the Arabic questionnaire. Demographics details of the participants are presented in [Table 1](#T0001){ref-type="table"}. Internal consistency, cut-off scores for the Arabic version, and the relationship between gender and sensory processing in the different age groups are reported.Table 1Characteristics of Participants (N = 560)VariablesN (%)**Age** 11--17 years135 (24.1) 18--64 years335 (59.8) \> 65 years90 (16.1)**Gender** Male251 (44.8) Female309 (55.2)**Academic Level** Less than high school27 (4.8) High school45 (8.0) Diploma83 (14.8) Bachelors236 (42.1) Masters62 (11.1) Doctor of philosophy87 (15.5) Not reported20 (3.6)**Area of Living** North207 (37.0) Middle270 (48.2) South83 (14.8)**Yearly income** Less than 12,000 JD389 (69.5) 12,000--24,000 JD86 (15.4) 24,000--36,000 JD38 (6.8) More than 36,000 JD19 (3.4) Not reported28 (5.0)[^1]

Internal Consistency {#S0003-S2001}
--------------------

To identify whether the alpha coefficient for the Arabic version was different from the alpha coefficient for the English version, the internal consistency was calculated for each quadrant of the AASP for the Arabic and English versions separately for the total sample, collapsed across gender and age. Given that most bilingual subjects were Jordan natives and Arabic was their first language, it was anticipated that the alpha value would be higher than in the English version, or similar in value. The alpha values for the Arabic and English version for the low registration quadrant were 0.79 and 0.81, sensory sensitivity quadrant = 0.72 and 0.79, sensation seeking quadrant = 0.76 and 0.78, and for the sensory avoiding quadrant = 0.70 and 0.69, respectively. The alpha value for the total score was 0.74 and 0.77 for the Arabic and the English versions, respectively.

[Table 2](#T0002){ref-type="table"} summarizes Cronbach's alpha coefficients for the quadrants by age groups. The coefficients ranged from 0.62 to 0.85. The highest coefficients were among the elderly age group for all quadrants and ranged from 0.72 to 0.85. The lowest score being for "sensation avoiding" among the 18--64 years old group and the highest coefficients was being for "low registration" among the elderly age group.Table 2Internal Consistency of Each Quadrant According to Age GroupsAge GroupsQuadrantsLow RegistrationSensation SeekingSensory SensitivitySensation Avoiding11--17 years0.760.630.620.6718--64 years0.740.680.620.68≥65 years0.850.800.730.72

Cut-off Scores for Arabic Version {#S0003-S2002}
---------------------------------

[Table 3](#T0003){ref-type="table"} provides the cut-off scores of each quadrant in the various age groups. Quadrant cut-off scores for the four quadrants for the adolescent group (11--17 years) are summarized for 135 normal participants in [Table 3](#T0003){ref-type="table"}. For the low registration quadrant, individuals with scores of 15--18 have a moderate reduction in noticing and detection behaviors, whereas, adolescents with scores of 55--75 have a moderate increase in noticing and detection behaviors compared with others in the same age category. Similarly, for the sensation seeking quadrant, adolescents with scores of 15--34 have a moderate reduction in seeking additional stimuli behaviors, while adolescents with scores of 70--75 have a moderate increase in seeking additional stimuli when compared with others in the adolescent age category. For the sensory sensitivity quadrant, adolescents with scores of 15--23 have a moderate reduction in responding rapidly to sensory stimuli, and adolescents with scores of 61--75 have a moderate increase in responding rapidly to sensory stimuli. For the sensation avoiding quadrant, adolescents with scores of 15--25 have a moderate reduction in avoiding sensory stimuli, and adolescents with scores of 62--75 have a moderate increase in avoiding sensory stimuli when compared with others in the adolescent age category.Table 3Cut-off Scores for Each Quadrant in Different Age GroupsAge GroupQuadrantQuadrant Raw Score TotalMuch Less Than Most PeopleLess Than Most PeopleSimilar to Most PeopleMore Than Most PeopleMuch More Than Most People- \--=++ +11--17 years (n = 135)1. Low registration7515--1819--2627--4243--5455--752. Sensation seeking7515----3435--4647--6263--6970--753. Sensory sensitivity7515--2324--3334--4950--6061--754. Sensation avoiding7515--2526--3435--5051--6162--7518 -- 64 years (n = 335)1. Low registration7515--2021--2526--4243--5253--752. Sensation seeking7515--2728--3940--5758--6465--753. Sensory sensitivity7515--2627--3738--5253--6263--754. Sensation avoiding7515--2829--3839--5455--6364--75≥ 65 years (n = 90)1. Low registration7515--2122--2526--5051--6263--752. Sensation seeking7515--2021--3031--5354--6162--753. Sensory sensitivity7515--2627--4041--5556--7273--754. Sensation avoiding7515--2930--4041--5758--7071--75[^2]

Quadrant cut-off scores for the four quadrants for the adult group (18--64 years) are summarized for 335 normal participants in [Table 3](#T0003){ref-type="table"}. For low registration quadrant, adults with scores of 15--20 have a moderate reduction in noticing and detection behaviors, while adults with scores of 53--75 have a moderate increase in noticing and detection behaviors compared with others in the same age group. For the sensation seeking quadrant, adults with scores of 15--27 showed a moderate reduction in seeking additional stimuli, whereas adults with scores of 65--75 showed a moderate increase in seeking additional stimuli when compared with others in the same age group. For the sensory sensitivity quadrant cut-off scores, adults with scores of 15--26 have a moderate reduction in responding rapidly to sensory stimuli, and adults with scores of 63--75 have a moderate increase in responding rapidly to sensory stimuli when compared with others in the adult age category. For the sensation avoiding quadrant cut-off scores, adults with scores of 15--28 have a moderate reduction in avoiding sensory stimuli, and adults with scores of 64--75 have a moderate increase in avoiding sensory stimuli when compared with others in the same age category.

Quadrant cut-off scores for the four quadrants for the elderly group (≥ 65 years) are summarized for 90 normal participants in [Table 3](#T0003){ref-type="table"}. For low registration quadrant cut-off scores, elderly with scores of 15--21 have a moderate reduction in noticing and detection behaviors, and elderly with scores of 63--75 have a moderate increase in noticing and detection behaviors compared with others in the same age group. For the sensation seeking quadrant cut-off scores, elderly with scores of 15--20 have a moderate reduction in seeking additional stimuli, whereas elderly with scores of 62--75 have a moderate increase in seeking additional stimuli. For the sensory sensitivity quadrant cut-off scores, elderly with scores of 15--26 have a moderate reduction in responding rapidly to sensory stimuli, and elderly with scores of 73--75 have a moderate increase in responding rapidly to sensory stimuli. For the sensation avoiding quadrant cut-off scores, elderly with scores of 15--29 have a moderate reduction in avoiding sensory stimuli, and elderly with scores of 71--75 have a moderate increase in avoiding sensory stimuli.

Gender Effect on Sensory Processing in the Different Age Groups {#S0003-S2003}
---------------------------------------------------------------

[Table 4](#T0004){ref-type="table"} shows the differences between genders in AASP scores for each age group. Generally, females had relatively higher scores in comparison with males in all sensory profile scores among all age groups. Within the adolescent group (11--17 years), girls showed significantly higher scores compared with boys in sensory sensitivity (P = 0.009). Within the adult group (18--64 years), women showed significantly higher scores than men in sensation seeking (P = 0.006) and sensory sensitivity (P = 0.008). Within the elderly group (65 years and above), women had significantly higher scores than men in sensory sensitivity (P = 0.031).Table 4Difference Between Genders in Adolescents /Adults Sensory Profile Scores, in Each Age GroupAge GroupSensory Profile SubsetMale Mean (SD)Female Mean (SD)\*P- value11--17 yearsLow registration32.22 (7.67)35.66 (8.65)0.057Sensation seeking50.80 (7.09)53.89 (8.27)0.061Sensory sensitivity39.05 (8.17)43.70 (7.91)0.009Sensation avoiding40.44 (8.09)43.45 (8.24)0.09318--64 yearsLow registration34.15 (8.29)33.38 (7.70)0.414Sensation seeking44.82 (8.36)48.61 (8.76)0.006Sensory sensitivity43.73 (8.11)47.82 (7.89)0.008Sensation avoiding45.12 (7.98)45.55 (9.12)0.673≥65 yearsLow registration36.68 (10.59)40.14 (10.93)0.317Sensation seeking38.74 (9.81)40.62 (10.64)0.566Sensory sensitivity44.68 (8.73)49.00 (8.91)0.031Sensation avoiding49.68 (8.70)50.14 (7.96)0.445[^3]

Discussion {#S0004}
==========

The Arabic AASP was found to be a reliable measure that can be used with confidence in Arab countries. The results of the present study indicated that the original English version and the Arabic AASP were comparable. However, there is a difference in the distribution of scores for the Arabic and English versions suggesting that the published English version cut-off scores should not be used for classifying Arabic clients to determine how their scores compare to a standardized sample.

The cut-off scores for the Arabic AASP were calculated so that the cut-off scores of the Arabic respondents could be compared to the cut-off scores of the published English version. In general, it was found that the ranges of the cut-off scores in the Arabic version were larger in the "less than" categories and that the cut-off scores were higher in the "more than" categories. These differences were most pronounced in the sensory sensitivity and sensation avoiding categories. The differences in the Arabic culture, traditions, communities, and religion may contribute to differences in these cut-off scores. For example, spicy food is not common in Arabic culture (item \#7) and people prefer to eat traditional meals (item\#5). Arabic homes are bigger (because of extended families) and could be more organized (because of non-working mothers) than homes in other societies (item \#20), therefore Arabic people tend to keep their homes particularly tidy. Elevators and escalators are not common in Arabic countries and most of the time have a lot of problems, therefore, people avoid them as much as possible. In addition, small stores (item \#24) are more common than big malls, parade, and carnivals (item \#25) and Arabic cities tend to be quieter and less busy than the Western ones (items \#51, 54, 60). Therefore, Arabic people may be more likely to be frustrated or bothered by crowds, noises, and busy places.

Religious factors may also affect the responses of people to different sensory stimuli. For example, people may prefer to keep the shades/curtains down in their homes for privacy issues related to religion (item \# 18); women should be covered and should not be exposed to strangers according to Islamic rules. Also, because of religious reasons, it is not acceptable to be close when talking with another person, especially a person of a different gender (items \#35, 38, 46). Arabic people often prefer quiet places because they need to pray in a quiet place five times a day (items \# 53, 56, 57).

These results and explanations indicate that Arabic speakers living in Arabic communities tend to be more sensory sensitive and sensation avoiding and less sensation seeking than English speakers who live in the US. Therefore, the cut-off scores of the original English version of AASP should not be used when administering the measure to Arabic speaking individuals living in Arabic countries. In such situations, the cut-off scores from this study can provide a more reliable gauge until a larger sample from different countries can be established.

In the present study, adolescent, adult, and older adult males showed less sensory sensitivity compared to females in the comparable age groups. Many previous studies have identified higher sensory sensitivity in females than males. For instance, Engel-Yeger and Dunn (2011) had investigated 290 healthy adults aged 18--50 years, and their results concluded that females reported significantly higher sensory sensitivity scores than males.[@CIT0026] In another study, Engel-Yeger (2012) reported significantly higher scores of sensation seeking, sensory sensitivity, and sensation avoiding in females than males in the age group of 11--17 and 18--64 years, but there was no gender differences noted in the elderly aged 65 years or older.[@CIT0027] In contrast, another study reported a strong association between a low registration pattern and higher trait anxiety for males than females.[@CIT0028] While, other studies also reported increased sensory sensitivity among older females, and they explained this sensitivity due to hormonal changes occurring in older females.[@CIT0007],[@CIT0011],[@CIT0029] Similarly, a few studies have also investigated this issue among children and found that boys are less sensitive compared to girls in the various sensory domains.[@CIT0005],[@CIT0009],[@CIT0022]

The present study has several limitations. The unequal number of participants in different age groups (men versus women, age groups) may result in sampling bias. In addition, the present study included only healthy individuals. Therefore, additional studies on clinical populations are warranted in order to strengthen the discriminant validity. Furthermore, the lack of field testing for the translated Arabic version may limit the validity of the results. Future research should use a larger standardization sample from different Arabic communities and cultures to create more representative ranges of the cut-off scores. Moreover, the ability to use a common instrument such as the AASP enables the comparison of the sensory processing patterns of typical individuals as well as individuals with disabilities, hailing from different cultural backgrounds and across different ages.

In conclusion, the internal consistency of the Arabic version of AASP was good and succeeded in profiling the sensory processing abilities of healthy Jordanians. The AASP is a self-administered questionnaire with which occupational therapists interpret the responses into meaningful information pertaining to sensory processing patterns in normal individuals. The applicability of the sensory profile can, therefore, be extended beyond Arabic speaking countries into western communities in normal individuals with Arabic as their first language.
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[^1]: **Abbreviation:** JD, Jordanian Dinar.

[^2]: **Notes:** Classifications are based on the performance of individuals without disabilities; - - (moderate reduction in sensory processing); - (mild reduction in sensory processing); **=** (typical sensory processing); **+** (mild increase in sensory processing); **++** (moderate increase in sensory processing).

[^3]: **Note:** \*Independent *t*-test.
